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Gas Monitoring Apparatus 



BACKGROUND OF THE INVENTION 

* 

THIS invention relates to gas monitoring apparatus which can be used, for 
example, in underground mines. 

Gas monitoring apparatus is known which comprises a housing which 
supports one or more gas sensors, an electronic processing circuit, and a 
display. The apparatus is typically battery powered and portable. 

A common use for such apparatus is to measure the concentration of 
gases in a mine working. Certain gases, such as methane, are lighter than 
air and tend to collect near the roof of a working. It is therefore common to 
mount the apparatus at the end of a pole and to hold it up near the roof to 
take a gas concentration reading. Under these circumstances, it can be 
difficult to read the display on the apparatus. If the apparatus has a 
memory function which stores the highest or most recent gas concentration 
reading on the display, a reading can be taken and the device brought back 
down from the roof to examine the display. However, this can lead to 
inaccurate readings as the gas concentration may vary from location to 
location. 

It is an object of the invention to provide alternative gas monitoring 
apparatus. 
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SUMMARY OF THE INVENTION 

According to the invention there is provided gas monitoring apparatus 
comprising: 

a first housing; 

at least one gas sensor in the first housing ; 

measurement means in the first housing responsive to said at least 
one gas sensor to generate an output indicative of a measured gas 
concentration; 

a transmitter in the first housing arranged to transmit signals 
indicative of the measured gas concentration; 

a second housing; 

a receiver in the second housing arranged to receive the signals 
indicative of the measured gas concentration; and 

a display supported by the second housing for displaying the 
measured gas concentration. 

Preferably, the first and second housings are connectable releasably 
together. 

The transmitter in the first housing and the receiver in the second housing 
are preferably a radio transmitter and receiver. 

The apparatus may be battery powered, by respective batteries in the first 
and second housings. 



The batteries may be rechargeable, the first housing being provided with 
terminals receivable in a charger to charge the battery or batteries in both 
housings. 

Preferably, the apparatus is arranged so that the battery or batteries in the 
first housing are charged simultaneously with the battery or batteries in the 
second housing when the two housings are connected together. 

In a preferred embodiment of the invention, energy transfer means are 
provided on the respective housings to transfer sufficient energy from the 
first housing to the second housing to charge the battery or batteries in the 
second housing, without requiring electrical contact between the housings. 

For example, a light source may be provided in the first housing, arranged 
to be activated when the first housing is received in a charger, and a 
photovoltaic cell may be provided on the second housing, the light source 
and the photovoltaic cell being located adjacent one another when the two 
housings are connected. 

BRIEF DESCRIPTION OF THE DRAWINGS 

Figure 1 is a pictorial view of gas monitoring apparatus according to 



the invention; 



Figure 2 



is a simplified schematic block diagram of the electronic 
circuitry of a receiver module of the apparatus; 



Figure 3 



is a simplified schematic diagram of a battery charging circuit 
of the receiver module; 



Figure 4 



is a simplified schematic diagram of the electronic circuitry of 
a sensor module of the apparatus; and 



Figure 5 is a simplified schematic diagram of a battery charging circuit 

of the sensor module. 

DESCRIPTION OF AN EMBODIMENT 

The illustrated gas monitoring apparatus comprises a display module 10 in 
a housing and a gas sensor module 12 in another housing. The two 
housings can be connected releasably together. The display module has a 
pair of outwardly extending flanges on opposed edges thereof, and the 
sensor module 12 has complemental inwardly extending flanges 18 and 20 
on the front face thereof to allow the display module to be slid into position 
on the front face of the sensor module. The housings of the modules 1 0 
and 12 will typically be moulded from a suitable plastics material. 

The sensor module 12 has a pair of gas sensors 22 and 24 on an end 
surface thereof. For example, the sensors could be sensors for carbon 
monoxide (CO), oxygen (0 2 ) or (CH 4 ). Within the housing is a 
measurement circuit 26 which is typically microprocessor based, which 
provides an output related to the concentration of the relevant gases 
detected by the sensors. Such sensors and measurement circuits are well 
known as such and are therefore not discussed further in great detail. 

Also within the housing of the sensor module 12 is a radio frequency 
transmitter 28 with an associated antenna 30. (see Figure 4). A set of 
contacts 32 are provided at the base of the sensor module 1 2 which make 
contact with complemental contacts 34 in a battery charging unit 36. 

The sensor module is battery powered, typically by means of nickel 
cadmium (NiCad) or nickel metal hydride (NiMh) batteries 38. When the 
sensor module is inserted into the charger 36, charging current is supplied 
to the battery 38 via a blocking diode 40. At the same time, a lamp or LED 
42 is illuminated by the charging current. 



The lamp 32 is mounted behind a transparent window 44 in the front face of 
the sensor module, between the flanges 18 and 20. The purpose of this 
arrangement is explained below. 

The display module 10 supports a liquid crystal display (LCD) 44 on a front 
surface thereof, together with several push buttons 46 or other controls. As 
indicated in Figure 2, the display module includes a radio frequency 
receiver 48 with an associated antenna 50, and a microprocessor based 
processing circuit 52 which controls the display 44. 

On the rear surface of the display module 10 is photovoltaic cell 54 which is 
located so as to be adjacent the window 44 on the front face of the sensor 
module 2 when the two modules are connected together. The photovoltaic 
cell 54 is connected to a miniature rechargeable battery 56 which powers 
the display module, so that when sufficient light is incident on the 
photovoltaic cell, the battery 56 is charged. 

Alternatively, the display module 10 can be charged through an additional 
or separate charging terminal either by way of the photovoltaic cell or by 
another charging circuit. 

The apparatus can be operated with the display module and the sensor 
module connected together or physically separated. In either case, outputs 
from the gas sensor 22 and 24 are converted into gas concentration 
readings by the processing circuit 26 and a corresponding signal is 
transmitted wirelessly from the sensor module to the display module. This 
signal is received, processed and displayed on the LCD 44. Due to the 
wireless link between the two modules, the display module can be 
detached from the sensor module, allowing the sensor module to be held at 
the roof of a mine working on the end of a pole, for example, while the 
display module can be hand held and thus easily operated and observed by 
a user. 
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When the apparatus is placed in a charger with the two modules connected 
together, the lamp 42 illuminates the photovoltaic cell 54, which typically 
can generate an output current of 5 mA at about 5 V. This is sufficient to 
charge a miniature 3 V nickel metal hydride battery. The power 
consumption of the display is relatively low, requiring only a small battery. 

By contrast, the relatively high capacity batteries required to operate the 
sensor module, which will typically be a 6 V, 2 Ah battery pack, can be 
charged directly from the charger. Thus, the versatility of the described 
arrangement is not compromised by the need for a special charging unit, 
separate chargers for the two modules, or the need to use disposable 
batteries in the display module. 

Dated this 4 th day of July 2003 
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